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INTRODUCTION 
The European Integrated Project Roads2HyCom has created a map of hydrogen and fuel cell 
related research and technology development (RTD) activity in Europe.  This map considers 
all energy applications (e.g. stationary power, land transport, aerospace, etc.) and 
encompasses different energy chains (e.g. fossil fuels, nuclear, biomass, renewable resources, 
etc.). 
The Roads2HyCom Technology Map is based on data collected through an on-line 
questionnaire, which was aimed at organisations engaged in hydrogen and fuel cell (H2&FC) 
RTD.  The Researchers Questionnaire was accessed through the project website 
www.roads2hy.com.  Data was collected through this questionnaire between May 2006 and 
February 2008.  During this period over 350 organisations completed the Researchers 
Questionnaire, making it one of the largest surveys on H2&FC RTD activity in Europe. 
METHODOLOGY 
Hydrogen related research encompasses all aspects of the hydrogen energy chain from 
production, through distribution and storage to hydrogen-powered vehicles, stationary power 
plants and portable power packs.  In order to categorise hydrogen related RTD activity, 
Roads2HyCom built a Technology Tree.  This Tree represents the potential layers of 
hydrogen and fuel cell technology from primary energy sources through to the end user 
applications.  The three main branches of the Tree are: 
· Hydrogen Production System 
· Hydrogen / Energy Vector Storage and Distribution 
· Hydrogen Application / End-User Product 
The Researchers Questionnaire was built around this Technology Tree.  Researchers were 
encouraged to complete the Questionnaire on behalf of their organisation, selecting the parts of 
the Technology Tree that were relevant for their organisation.  The Questionnaire also included 
sections on geographical location, organisation profile and financial resources used to fund the 
H2&FC RTD activities. 
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RESULTS & DISCUSSION 
The analysis was split into the following sections, Geographical Distribution, Organisation 
Profiles, Areas of RTD (Technology Tree) and Financial Resources. 
Geographical Distribution 
Questionnaire entries were received from organisations across Europe, both from within the 
EU-27 and from countries outside of the European Union.  An overview of the geographical 
spread is shown in Fig. 1.   
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Fig. 1: Distribution of Questionnaire entries by European Country 
The data set consists of 346 European entries, which were received between 12 May 2006 
and 8 February 2008, of which 44% were from Germany and UK 
Organisation Profiles 
Questionnaire entrants were asked to provide information about their organisation, such as the 
type of organisation and the number of employees.  An overview of the answers to these 
questions is provided in Fig. 2. 
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Fig. 2: Distribution of Questionnaire entries by Organisation Size (number of employees) and 
Organisation Type 
313 out of 346 European entries supplied data about Organisation Type and Organisation 
Size 
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For the purposes of this questionnaire, "Independent" was defined as a company whose main 
business is hydrogen or fuel cell technology; while "Corporate" was defined as a company 
whose main business is not hydrogen or fuel cell technology.  "Private" means that the 
company is not floated on the stock market; while "Quoted" means the company has been 
floated on the stock market. 
No specific type of organisation dominates within the survey data set.  Academic and research 
organisations form the largest group (38%), with independent companies and corporate 
players each contributing 28% of the entries.  Of the six independent quoted entries, three are 
floated on the London Stock Exchange Alternative Investment Market. 
The organisations that completed the questionnaire tended to be either small independents or 
large universities and corporate companies.  This pattern was repeated in most European 
countries, although Germany appears to have a greater portion of medium size organisations 
active in H2&FC RTD than the rest of Europe. 
Entries that selected organisation type “other” consisted of government offices, regional 
development agencies, public private partnerships, hydrogen promoters and H2&FC 
associations.  Since these organisations tend to channel funding rather than conducting 
research themselves, these entries were not considered in the later analysis. 
Areas of Research and Technology Development 
To help categorise organisations by area of research, questionnaire entrants were asked to 
select their main areas of H2&FC RTD from a long list of technology options.  Entrants could 
select multiple options.  An overview of the results from this section of the questionnaire is 
shown in Fig. 3.  A large overlap was observed between RTD areas, with 64% of entrants 
selected options from more than section, while over 40% of entrants selected options from all 
three of the main research areas.   
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Fig. 3: Popularity comparison of each area of Research and Technology Development 
Based on 217 entrants classified as “Technology Developers” 
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Financial Resources 
Questionnaire entrants were asked about how much their organisation spent annually on 
H2&FC RTD and where their RTD funding came from (see Fig. 4).  The majority of entrants 
spend less than €1 million per year on H2&FC RTD, which implies that most of these 
organizations are at the basic and applied stage of research rather than at the point of true 
commercialisation (based on assumption that typical production-programme investment for a 
mass-produced device (e.g. Automotive Powertrain, Domestic CHP unit) is around €100m - 
€1000m over 5 years).  Most organisations that completed the questionnaire make use of 
subsidies as part of their RTD funding with grants from regional, national or EU governments. 
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Fig. 4: Summary of the questionnaire results relating to RTD spend 
269 out of 323 entries supplied information on their Annual RTD Spend 
224 out of 323 entries supplied information about their sources for funding their RTD activity 
CONCLUSION 
The EU project Roads2HyCom has constructed a map of hydrogen and fuel cell related 
research and development in Europe.  This map is based on data supplied through an on-line 
questionnaire completed by organisations active in the field of hydrogen and fuel cells.  More 
information on this Technology Map can be downloaded from the Roads2HyCom project 
website www.roads2hy.com.  
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